BACKGROUND {#sec1-1}
==========

Long-term follow-up studies on aging provide a chance to explore many issues related to healthy/unhealthy conditions, cognitive status, possible variations in the external milieu, etc. To identify risk factors for the assessment of negative health outcomes, one needs to carry out long-term follow-up; however, this leads to increased sample attrition rate due to noncooperation, nonavailability of the participants as well as mortality, and migration. Most of the longitudinal studies focus on one or other kind of problems or disease. Studies from abroad reveal that researchers seldom have information about how people who drop out would have responded if they had stayed in the study.\[[@ref1]\] It is also reported that attrition can occur due to death or frailty, discontinued participation (withdrawal), and lack of success in recontacting the participant for a follow-up survey (no contact) or by nonreturn of a survey by a participant (nonreturn).\[[@ref2]\] Another review reports the need for future work within six broad study topics, i.e., cognitive function, socioeconomic status (SES), health and physical performance, morbidity and mortality predictors, healthcare costs, and genetics.\[[@ref3]\] The Australian Longitudinal Study of Aging reported that poor performance on nearly all cognitive variables is associated with mortality and cause of sample attrition.\[[@ref4]\] Further, follow-up studies over 2--20 years have reported that poor self-reported health,\[[@ref5][@ref6][@ref7]\] impaired cognitive function,\[[@ref8]\] and depression\[[@ref9]\] are some of the major risk factors for mortality in elderly. However, hardly Indian studies had provided a comprehensive analysis on healthy and unhealthy groups of elderly *vis-a-vis* cause sample loss. Such analysis provides clues and assists in estimating a usual pattern of mortality in elderly over a particular period.

The authors had an opportunity to carry out a follow-up study with the financial support of the Indian Council of Medical Research (ICMR) in which a total of 4786 (2283 urban and 2503 rural) elderly participants aged 64 years and above had to studied over 9 years. Nine years back, these participants were recruited and studied thoroughly in two independent ICMR-funded projects applying similar methodology and tools. These projects were "*an epidemiological study of the prevalence of neuropsychiatric disorders with special reference to cognitive disorders among (Urban) Elderly* (Lucknow urban elderly study)" and "*an epidemiological study of the prevalence of neuropsychiatric disorders with special reference to cognitive disorders among (rural) elderly* (Lucknow rural elderly study)." At the time of recruitment, these participants were aged 55 years and above and thus distinguished in two groups, i.e., preelderly (55--59 years) and elderly group (60 and above). Further, the present study titled "*the Lucknow Urban and Rural Elderly Follow-up Study of Ageing, Neuropsychiatric, and Cognitive Disorders (Lucknow elderly follow up study*)" was planned, developed, and submitted to the council which was approved and sanctioned financially in the recent past by the council in April 2016. The study aimed to follow-up both study groups applying similar methodology and tools as applied during baseline. Between baseline and follow-up study, there is a long gap and thus, before detailed assessment of the studied participants, a need for revival contacts was done to make a list of alive, migrated, and deceased participants of the area and to avoid inconvenience during detailed assessments.

The present paper aimed to provide the status of sample attrition rate of urban and rural elderly follow-up study pertaining to their age, sex and health status *vis-a-vis* migration, and mortality along with the reported cause of death.

MATERIALS AND METHODS {#sec1-2}
=====================

The article analyses the data of Lucknow Urban and Rural Elderly Follow-up Study of Ageing, Neuropsychiatric, and Cognitive Disorders. The study has been initiated with aims (i) to follow-up the identified urban and rural cohorts for their current status of neuropsychiatric, cognitive and medical disorders, and healthy aging; (ii) to study the association/effects of psychosociodemographic factors with/on neuropsychiatric, cognitive and medical disorders, and healthy aging; (iii) to study the quality of life of the study cohorts and factors influencing the same; and (iv) to study the role of life events in participants with neuropsychiatric, cognitive and medical disorders, and healthy aging. Here, we are sharing information collected during revival contact.

The revisit for follow-up to meet study participant was initiated from one of the urban areas of Lucknow on June 13, 2016, who were studied in 2007--2008 during Lucknow urban elderly study and details of 1216 urban participants were obtained; similarly, one rural area was also visited and information about 1260 participants were obtained, who were studied in 2008--2009 during Lucknow urban elderly study.

As the preliminary preparations, the data of Lucknow (urban/rural) elderly study were taken from the store and series wise its availability was assured. All assessment tools were collected for printing. Further, a brainstorming session with principal investigator, coinvestigators, and research team was organized to develop a field strategy. It was decided that sudden starting of the project with plenty of assessments after 9 years of time span may develop noncooperation. Thus, on first contact, a hi-hello session with a page of information regarding participants' present status would be friendly and helpful. Moreover, a small and handy semi-structured pro forma was prepared. Before starting actual interaction with study participants, contacts were made with local influential people, namely, Sabhasad (Warden), volunteers in urban area and Village Pradhan and they were briefed about the project. With their consensus and assurance, the revival contact was started with the participants of the study.

The basic information, namely age, sex, SES, and health status of participants, was taken from the records of Lucknow urban elderly study so that during first contact subjects/caregivers/family members could recall the meeting and assessments done at baseline. Further, participants or their family members or familiar neighbor were contacted, and data of migrated, alive as well as deceased participants were recorded as of date. Moreover, on the basis of information and consent for the study, the sample attrition rate was analyzed and presented applying percentage statistics.

RESULTS {#sec1-3}
=======

In 1 year of the study period, follow-up of one rural and urban area could be done and data of both study area (i.e., *U* = 1216; *R* = 1243) have been analyzed, which was obtained during revival contact before detailed follow-up assessment. A total of 583/1216 (47.9%) participants in urban area and 803/1243 (63.7%) participants in rural area could be contacted and studied. Details are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Reasons of sample loss over 9 years by health status, gender, and study area (%)

  Descriptions (for A-H^a^)   Urban-follow-up (year 2016)   Rural-follow-up (year 2017)                                                                    
  --------------------------- ----------------------------- ----------------------------- ------------ ------------ ------------ ------------ ------------ ------------
  Participants studied                                                                                                                                     
   Baseline                   521                           464                           231          1216         342          631          287          1260
   Follow-up                  290 (55.7)                    209 (45.0)                    84 (36.4)    583 (47.9)   255 (74.6)   403 (63.9)   145 (50.5)   803 (63.7)
   Sample Loss Total          231 (44.3)                    255 (55.0)                    147 (63.6)   633 (52.1)   87 (25.4)    228 (36.1)   142 (49.5)   457 (36.3)
   Death                                                                                                                                                   
    Male                      87 (16.7)                     95 (20.5)                     49 (21.2)    231 (19.0)   49 (14.3)    114 (18.1)   54 (18.8)    217 (17.2)
    Female                    62 (11.9)                     88 (19.0)                     47 (20.4)    197 (16.2)   31 (9.1)     90 (14.3)    68 (23.7)    189 (15.0)
    Total                     149 (28.6)                    183 (39.4)                    96 (41.6)    428 (35.2)   80 (23.4)    204 (32.3)   122 (42.5)   406 (32.2)
   Migration                                                                                                                                               
    Male                      22 (4.2)                      19 (4.1)                      12 (5.2)     53 (4.4)     3 (0.9)      6 (1.0)      8 (2.8)      17 (1.4)
    Female                    31 (6.0)                      26 (5.6)                      21 (9.1)     78 (6.4)     4 (1.2)      18 (2.9)     12 (4.2)     34 (2.7)
    Total                     53 (10.2)                     45 (9.7)                      33 (14.3)    131 (10.8)   7 (2.1)      24 (3.8)     20 (7.0)     51 (4.1)
   Consent withdrew                                                                                                                                        
   Male                       14 (2.7)                      13 (2.8)                      7 (3.0)      34 (2.8)     0 (0.0)      0 (0.0)      0 (0.0)      0 (0.0)
   Female                     15 (2.9)                      14 (3.0)                      11 (4.8)     40 (3.3)     0 (0.0)      0 (0.0)      0 (0.0)      0 (0.0)
   Total                      29 (5.6)                      27 (5.8)                      18 (7.8)     74 (6.1)     0 (0.0)      0 (0.0)      0 (0.0)      0 (0.0)

^a^A -- Normal group (participants without discernable abnormality on physical, NP, or cognitive status); B -- NP group-NP (participants having diagnosable NP disorders only other than cognitive disorders); C -- Cognitive disorder group (participants having diagnosable organic disorders only); D -- participants with any physical illness only; E -- B+C; F -- B+D; G -- C+D; H -- B+C + D. NP -- Neuropsychiatric

[Table 1](#T1){ref-type="table"} reveals that over 9 years' sample attrition rate in urban population was 52.1% whereas, in rural population, it was slightly less, i.e., 36.3%. It is visible that the sample reduction rate is variable in all categories from 26% to 63%. The reported reasons of decrease in number and proportion of baseline study participants were death, migration, and withdrawal of consent by the study participants. Over 9 years, the death rate was found to be marginally high in urban areas (35.2%) as compared to rural (32.2%). In both areas, majority of participants died in the ill group. It also shows that slightly more death was in urban area than rural (*U* = 35.2%; *R* = 32.2%); migration was also more in urban area (10.2%) than rural (4.1%). However, consent was withdrawn only in urban area (6.1%). Comparatively, the low death rate was found in healthy group (26.5%) than unhealthy group (37.5%). Further, in deceased males outnumbered (*U* = 19.0%, *R* = 17.2%) females in both of the study areas (*U* = 16.2%, *R* = 15.0%).

It is also observable that relatively high proportion of deaths occurred in urban area both in physically ill and healthy group than rural. However, in the group of mentally ill elderly and elderly with two or more morbidity (B, C, E, F, G, H) condition, the death rate was found to be marginally high in the rural area.

[Table 2](#T2){ref-type="table"} reveals stated causes of deaths in urban and rural areas. In both areas, reported cause for death was almost comparable. Majority of the family members reported that the death was natural (as the family members/neighbors reported that it was due to age) (*U* = 20.8%; *R* = 29.5%). The second leading cause of death was reported to be chronic obstructive pulmonary disease (COPD) (*U* = 17.5%; *R* = 15.8%) followed by cardiac arrest (*U* = 15%; *R* = 19.5%), brain strokes (*U* = 11.0%; *R* = 6.2%), and multiple organ failure (*U* = 10.5%; *R* = 4.2%). Psychiatric illness was reported to be the least accountable reason for death in both of the areas.

###### 

Reported cause of death in urban and rural areas (%)

  Causes of death                                   Urban area (year 2016)   Rural area (year 2017)                                                                  
  ------------------------------------------------- ------------------------ ------------------------ ----------- ------------ ----------- ------------ ------------ ------------
  Accident                                          7 (1.6)                  9 (2.1)                  5 (1.2)     21 (4.9)     4 (1.0)     5 (1.2)      5 (1.2)      14 (3.4)
  Neurological/hemorrhagic                          18 (4.2)                 17 (4.0)                 12 (2.8)    47 (11.0)    3 (0.7)     12 (3.0)     10 (2.5)     25 (6.2)
  Cancer                                            11 (2.6)                 10 (2.3)                 4 (0.9)     25 (5.8)     11 (2.7)    13 (3.2)     9 (2.2)      33 (8.1)
  Cardiac/heart attack                              24 (5.6)                 32 (7.5)                 8 (1.9)     64 (15.0)    18 (4.4)    38 (9.4)     23 (5.7)     79 (19.5)
  Diabetic + HBP/+ kidney                           4 (0.9)                  7 (1.6)                  3 (0.7)     14 (3.3)     3 (0.7)     6 (1.5)      3 (0.7)      12 (2.9)
  MOF                                               11 (2.6)                 19 (4.4)                 15 (3.5)    45 (10.5)    6 (1.5)     7 (1.7)      4 (1.0)      17 (4.2)
  Natural death-aging                               31 (7.2)                 39 (9.1)                 19 (4.4)    89 (20.8)    18 (4.4)    58 (14.3)    44 (10.8)    120 (29.5)
  Psychiatric illness                               0 (0.0)                  1 (0.2)                  5 (1.2)     6 (1.4)      0 (0.0)     0 (0.0)      0 (0.0)      0 (0.0)
  Other illness                                     5 (1.2)                  1 (0.2)                  1 (0.2)     7 (1.6)      8 (2.0)     12 (3.0)     9 (2.2)      29 (7.1)
  Not known                                         16 (3.7)                 11 (2.6)                 8 (1.9)     35 (8.2)     5 (1.2)     6 (1.5)      2 (0.5)      13 (3.2)
  COPD                                              22 (5.1)                 37 (8.7)                 16 (3.7)    75 (17.5)    4 (1.0)     47 (11.6)    13 (3.2)     64 (15.8)
  Total death (percentage of deaths in the group)   149 (28.6)               183 (39.4)               96 (41.6)   428 (35.2)   80 (23.4)   204 (32.3)   122 (42.5)   406 (32.2)

DISCUSSION {#sec1-4}
==========

This study reveals around 36%--52% of sample loss, the reason may be long gap between baseline and follow-up study. This is comparable to earlier studies.\[[@ref1]\] Loss to follow-up found to be variable by demographic or other risk factors and little is known about the magnitude and direction of bias from loss to follow-up.\[[@ref10]\] Further, death was the major cause of sample loss. Majority of death was reported from ill group of participants, which is comparable to the previous study; it is reported that age, sex, and functional disability are strong and consistent predictors of mortality in community-dwelling older adults.\[[@ref9]\] Another study reports that respondents are reporting "fair" and "good" health also show elevated risks of mortality.\[[@ref11]\] Self-perceptions of health status appear to be a factor of unique prospective significance in mortality studies.\[[@ref12]\]

More males were found to be at risk for death than females, which favors longevity in female and favors feminization in elderly population.\[[@ref13]\] It is reported that most of the states of India are realizing increased proportion of elderly with drastic increase in the proportion of elderly female population in comparison to their male counterpart.\[[@ref14][@ref15]\] In the year 2012, on the international day of older persons *The Hindu* reported that by 2050, women over 60 years would exceed the number of elderly men by 18.4 million, which would result in a unique characteristic of "feminization" of the elderly population in India.

Cause of death was reported to be natural (old age). The second leading cause of death was COPD (*U* = 17.5%; *R* = 15.8%), followed by cardiac arrest (*U* = 15%; *R* = 19.5%) supported by latest report,\[[@ref16]\] brain strokes (*U* = 11.0%; *R* = 6.2%), and multiple organ failure (*U* = 10.5%; *R* = 4.2%). Psychiatric illness was reported to be the least accountable reason for death in both of the areas, which is in support of the earlier report.\[[@ref9]\] Information also reveals that majority of death in males was due to heart attack, supports the Government of India report which reveals that in males most death occurs due to cardiac arrest than females.\[[@ref17]\] Studies reported that unhealthy conditions as one of the significant reasons for mortality among hospitalized older patients.\[[@ref18]\]

CONCLUSION AND IMPLICATIONS {#sec1-5}
===========================

This study reveals that over a period of 9 years chances of cohort loss due to mortality is about 32%--35% in community-dwelling urban and rural elderly. The risk of mortality in old age is more in males than females. Male is more at risk for developing cardiac problems, and majority females died due to brain hemorrhage/coma/paralysis.

Countrywide data and follow-up studies related to mortality enable to forecasts about death in elderly in an accurate, simple, and realistic way. Such studies will also enable to reveal age-specific mortality rate *vis-a-vis* cause and pattern of death over a particular period. It will also permit the researchers to develop follow-up studies on a particular sample/cohort with accurate calculations for financial support, which further will help in figuring out the resources too.

Limitations {#sec2-1}
-----------

This study has its own limitations such as whatever information was given by the informants (offsprings of the subjects/neighbor) is the only way to collect the details. No one wants to show any document related to their expired relative or wish to talk more on the issue; further, if a person died long back and the information is provided by the neighbor that may not be accurate. Sometimes, the family of deceased says that in old age everyone has to go, what will be the use of knowing it.
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